Spectroscopic and thermodynamic measurements of nucleotide-induced changes in the human 70-kDa heat shock cognate protein.
Hsp70 alternates between an ATP-bound state in which the affinity for substrate is low and an ADP-bound state in which the affinity for substrate is high, as a result Hsp70 assists the protein folding process through nucleotide-controlled cycles of substrate binding and release. In this work, we describe the cloning and purification of the human 70-kDa heat shock cognate protein, Hsc70, and the use of circular dichroism, intrinsic emission fluorescence, and isothermal titration calorimetry to characterize conformational changes induced by ADP and ATP binding. Binding of either ADP or ATP were not accompanied by a net change in secondary structure suggesting that the conformational rearrangement caused by nucleotide binding is localized. MgADP or MgATP had a greater effect in the stability at stress temperatures than ADP or ATP did. Isothermal titration calorimetry data pointed out that Hsc70 had a lower affinity for ATP (KD=710 nM) than for ADP (KD=260 nM).